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Abstract. Silk worm (Bombyx mori L.) larvae were fed on Mulberry leaves, sprayed with different 
biostimulatory extracts: Netin, Sea buckthorn juice, Vitis, Citriseed, and yeast hidrolysate solutions. The present 
study reports the changes in larva weights, sericigene glands protein content and water retention during the IV 
and V age. The results showed that some biostimulatory extracts, especially yeast hydrolisetes induced the 
increase of larva and sericigene glands weight, without similar protein increase. Some products, like Vitis and 
Netin induced high water retention, affecting the protein assimilation and cocoon spinning. 
 
INTRODUCTION 
 
Mulberry silkworm has specific metabolic characteristics, dependent on its genetic 
features, developmental stage, nutrition, etc. (Marghitas L., 2003).  Silks are fibrous proteins 
with remarkable mechanical properties produced in fiber form by silkworms and spiders. Silk 
fibers in the form of sutures have been used for centuries. Recently regenerated silk solutions 
have been used to form a variety of biomaterials, such as gels, sponges and films, for medical 
applications (Marghitas, 2003) 
Silk quality and its applications in pharmacy, bio- and nanotechnology in our days are 
dependent on the protein (fibroin and sericin) quality, which give to silk polymer its uniques 
properties (Madyanov, 2007). In its larval stage is highly dependent on the input of rich-
protein and amino acid food, since its high growth rate during the 5 “ages”, is dependent on 
the intestinal absorption of amino acids (Leonardi, 2008).  At the end of the larval life, the 
posterior silk gland of Bombyx mori is highly specialized in the biosynthesis of a specific 
protein: silk fibroin. The successive steps of fibroin production: amino acid supply, synthesis 
and secretion are known. Cytological and biochemical studies of the silk gland development 
show that specialization occurs discontinuously: the fourth molt, when fibroin is no more 
produced, is a phase of regression of the cellular adaptation whereas cell differentiation 
proceeds during the growth phase of the following fifth intermolt. After the spinning of the 
cocoon, the cells are lysed and disappear entirely at the nymphal stage. Biometrical analysis 
of silk production of different Bombyx strains in relation with the development of the 
proteosynthesis apparatus leads to the conclusion that the specific messenger RNA content 
determines the amount of synthesized fibroin. At maximum secretion, the mRNAs recruits 
almost all the cell ribosomes. The variations of the size of the proteosynthesis machinery are 
sufficient to explain the differences of productivity of the various silkworm strains. Different 
experimental factors affect silk product/ on. Topical applications of juvenile hormone induce 
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an increase of the liNK content and a consequent rise of the amount of secreted protein. In 
contrast, starvation reduces the silk production by acting at both transcriptonal and 
translational levels. Current researches on this system are devoted to the study of the 
differential gene expression, with particular interest to the regulation of the transcription of 
the specific fibroin messenger RNA (Prudhome, 1979). 
It has been observed cytologically, in each molt stage in the silkworm, Bombyx mori, 
that fibroin and sericine that had been synthesized and stored in the lumen contents of the silk 
gland during the feeding period was dissolved and then absorbed by the gland cells (Sehnal 
and Akai, 1990). Before dissolution of fibroin and sericine, the occurrence of vacuoles was 
observed in the silk gland cells, followed by partial digestion of peripheral layers of fibroin 
and sericine in the lumen contents of the gland (Sumida, 1993). 
Much attention has been focused on the evolution of the internal structure of the insect 
during four phases of its postembryonal life that occurs through the larval, pupal and adult 
stages. Investigation has been addressed to the silk glands, whose posterior and middle 
regions synthesize and secrete fibroin and sericin, the two silk proteins responsible for the 
development (Mapelli, 1997) By electrophoresis it was demonstrated the secretion of different 
polypeptides from the section of silk glands (Gamo, 1977). 
Based on the large interest for the improvement of silk quality and the impact of 
nutritional quality during larvae development, we intend to add to mulberry leaves different 
biostimulatory natural derivatives found in medicinal plants, leaves or fruits, in order to see 
their impact on protein synthesis and growth rate.   
 
MATERIAL AND METHODS 
 
The larvae of Bombyx mori (species S8xAC29/T and Bãneasa 1) were grown in the 
Sericiculture Laboratory, Faculty of Animal Breading and Biotechnology, USAMV Cluj-
Napoca.  
From the beginning of their growth, we added different quantities of biostimulatory 
extracts: Netin- a nettle extract, Sea buckthorn juice, Vitis (a grape sedd extract) and Citriseed 
( citrics-based extracts) , all standardized and manufactured by S.C. PROPLANTA S.A. 
(Cluj-Napoca, Romania). We used as well hydrolized yeast fermentation solutions (different 
concentrations SH1 and SH2) were obtained in the Department of Chemistry and 
Biochemistry Laboratory. The secondary yeast fermentation powder was provided from the 
local market. The dilute test yeast solution was prepared as 1:1 v/v concentrate yeast solution 
in distilled water. The quantities used were 100 ml of biostimularory product per tain. 
All groups received the extracts sprayed on mulberry leaves. The control group was 
feed on mulberry leaves treated with distilled water. 
For the larva weight the measurements were taken at the age IV, V1 and V2 using a 
total number of 240 individuals as follows: 80 individuals/ age (3x80=240) and 10 
individuals/biostimulatory food variant intake (10X8=80). The sericigene gland weight was 
determined using 13 individuals at the V age and the mean value was calculated. 
The morphology of sericigene glands in all experimental variants was investigated by 
inverted microscopy (Olympus XZ 51). 
The protein content was determined by spectrometry (Gornall, 1949), using a 
calibration curve with Bovine serum albumin from Merck (Darmstadt, Germany). The 
spectophotometric determinations at 545 nm were made using a Jasco V-530 
Spectophotometer. The water content was determined using the standardized method. The 
statistical analysis made for all results was done using "Dunnett's Multiple Comparison Test". 
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RESULTS AND DISCUSSIONS 
 
The influence of biostimulatory extract intake on Bombyx mori L. larva mass weight 
Table 1 presents the average weight of Bombyx mori larvae mass. The larvae feed with 
SH1 (concentrate yeast hidrolisate) and SH2 (dilute yeast hidrolisate) showed a decreasing in 
mass weight average. The one feed with Netin, Sea buckthorn juice, Vitis, Citriseed showed 
an increasing in the mass weight. 
Table 1 
Bombyx mori mass weight values at age IV and V (n=10).  
Controls were fed with distilled water sprayed on mulberry leaves 
 
S8 x AC29/T Species B1 Species 
CONTROL 
1 
SH1 SH2 CONTROL 
2 
VITIS SEABUCK. 
JUICE 
CITRISEED NETIN 
4.86 4.05 3.92 4.49 4.62 5.11 4.81 4.59 
4.80 4.12 4.32 4.27 4.78 4.80 4.95 4.74 
4.46 4.09 4.09 4.45 5.04 5.04 4.65 4.67 
4.57 3.92 3.58 4.47 5.09 5.10 4.97 5.11 
4.49 4.04 4.19 4.42 5.27 4.76 4.47 4.76 
4.42 4.53 3.96 4.09 5.27 5.00 4.71 4.58 
4.51 4.33 4.20 4.29 5.26 4.41 4.25 4.55 
4.12 3.92 4.36 4.59 4.91 4.86 4.85 4.62 
4.32 3.84 3.88 4.16 4.63 4.66 4.57 4.81 
4.64 3.80 4.09 4.41 4.39 4.50 4.58 5.17 
 
The mean values x ± s were represented in Fig.1A., the  results showing significant 
differences between the control and the analyzed silkworm species, in agreement with other 
literature data (The silkworms feed with SH1 and SH2 showed very significant results when 
comparing with Control 1). The same results gave the larvae feed with Vitis and Sea 
buckthorn juice when comparing with Control 2.  
 
 
 
 
 
Fig. 1 A. The influence of biostimulatory extract intake on Bombyx mori L. larva sericigene glands’ weight, 
at age IV and V.  
***1, the values are compared with CONTR. 1; ***2, the values are compared with CONTR. 2 When p<0.05.  
1B. Weight of  sericigene glands weight at ages V1 and V2. 
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Fig. 2. shows the difference in silkworm sericigene gland mass accumulation depending on age and 
biostimulatory extract intake. The weight of glands increased above the control in all cases during the V2 instar 
comparing to the one during the V1 instar, when only the larvae feed with SH1, Sea buckthorn juice, Netin and 
Vitis showed weight increasing. The highest gland mass weight value appeared at the larvae feed with Vitis in 
both instars. The same results were observed when talking about larva weight. 
 
Sericigene glands and their protein content 
 
The morphology of sericigene gland for each experimental variant was investigated 
(photo 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 1 Microscopic image (40x magnification) of sericigene gland. 
 
We compared the values of experimental and control larvae (at ages V1 and V2) to see 
the effect of the biostimulatory products on food intake, protein assimilation in the sericigene 
gland and water retention. Figure 2A and B shows the values of sericigene glands protein 
content and silkworm gland weight (2B).   
 
 
 
Fig. 2 A. Comparison between protein content in report with silkworm dry substance and silkworm raw 
sericigene glands. 2B. Correlation between Protein/S.U. and silkworm glands weight 
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Fig.2 A shows general correlations between the proteins in fresh glands and expressed 
per dry weight. Comparing with control, hydrolysates SH1 and SH2 and seabuckthorn juice, 
independently on the age (V1 or V2) gave high increases of protein accumulation. For Netin 
and Vitis, interesting data were noticed: high protein accumulation in the first age V1 and 
significantly lower in the second age V2. Opposite, Citriseed induced better protein 
accumulation in the second age V2. 
When compared with the weight of the sericigene gland (Fig.2B), discrepancies 
between the gland weight and protein were observed for Netin and Vitis at the second stage, 
an indication of water accumulation. Consequently we observed that these larvae were not 
able to form cocoons for spinning.  
 
CONCLUSIONS 
 
Our data indicates that rich sources in aminoacids (like yeast hydrolisates and 
seabuckthorn juice) are helpful to induce protein accumulation by age V silkworm larvae, 
while some extracts, more rich in phenolic acids, tannins and oligoelelements (Mg, Iron, etc.) 
found in Vitis and Netin may induce in the last tages of larval development, a high retention 
in water and disturbances in the behaviour and ability to form coccons and to spin.  
Further studies will focus on more specific mechanisms, which affect the protein 
accumulation in silk worms fed with mulberry leaves. 
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